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(54) EXHAUST GAS PURIFYING CATALYST OF INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exhaust gas 
purifying catalyst such as preliminary catalyst capable of 
rapidly being activated in the case when a harmful 
material in the exhaust gas discharged at the time of 
starting an internal combustion engine is purified and to 
provide an exhaust gas purifying method using the 
catalyst. 

SOLUTION: In the catalyst, water holding ability is & y. £ 

reduced by executing a treatment increasing 
hydrophobic property and/or the treatment reducing a 
volume of narrow pore to which water is absorbed to a 
catalyst ingredient of the exhaust gas purifying catalyst 
consisting essentially of a catalyst base body and a 
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porous carrier and the exhaust gas purification is executed by using this catalyst. There is the 
catalyst using MgO, AI203, Ti02, Si02, SiC as the material increasing the hydrophobic 
property, and there is the catalyst reducing the volume of the narrow pore with rare earth 
metal oxide such as MgO, AI203, Ti02, Si02, SiC, Ce02 and La203, an alkali metal oxide 
such as SrO and BaO and its salt, a transition metal oxide such as Cr203, Mn02, Fe203 or 
salt and their mixture and composite material. 
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y ti 'jjucimbtc'imm. m^x 6 o o °ct i h «ks 
ors i o, £ii?yjnLfc. wio^^oiius i o 

, * 1 6 0 g/Ltt«0fc««»**»A:. 
[0 07 6 ] SftKHSSPIIl ilU^SfrJUStOn- 
f--f >y£*Tt<\ TJU5^?rl 50g/L3-f 

|i]*$©;fi£TC e , Pt. PdteJ:tfMg£ffiJ#U<:„ 
[0 0 7 7 ] -m<D®mc£<0 2Mg-2 .7 P t -6 
Pd-35Ce-l 50A I, O,/ 1 6 0 S i O, /g 
ftC^-^AttM^jWc. 

[0078] <mmwm&2 o >M$«*fc<i:c>-£?Lft 

Sft©>!SW©«?ljg«£A \,0,V®b7HmmtlZl& 

[007 9 ] HJiSffl«!$ 1 8©i/y# V^KC^T^ 5 
^vOl>£{£fBU 2Mg-2 .7 Pt-6Pd -3 5C e 
/4 80Al J O 3 -150AI J 0 3 /S^©^-*A^ 

[008 0 ] <^JIi?^2 i >>^ijAmw<om?i® 

[008 1 ] mt&fflf&m 1 9 <Dis V iJ VMt\KZ.7)\> 5 
^7Jl/£{£/flU 2Mg-2.7Pt-6Pd-35Ce 

- 1 5 0 A 1 , 0 3 /2 60AI, 0 3 /8(*©^-#A$ 

[008 2 ] <mMMm&2 2 >tta£»(*fcJ;tf t £?lK 

fif*©)K#©«ug8t£T i o, vmc*mmi)*i& 

[008 3 ] mfoWM® 1 8 <Dis<) ti -/MC^Xtl 
T7JU£{gfflU 2Mg-2 .7 Pt-6Pd -3 5C e 
/550TiO, -150AI, 0 3 /gft©^-=-*7Atf 

[0084] <Wmm2 3 >^~i}Am»<DMn® 

[008 5 ] mmmf&!& 1 9 ©-> y ±> vOKcfu $ ~ 

TvOI/fcttflJU 2Mg-2 .7 Pt-6Pd -3 5C e 

- 1 50A l,O,/300T i O, /g<*©;\^*7 Aft 

[0086] %±m&mwi<mc<}; <o mivgmzm* 
[0087] <mmmmm2 4 >mmm#i<5£v$>nn 
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^©^©fflfUgfSSrCeO, T«i;*fiU$t&^£<S 

[0 0 8 8 ] %mMte!& 1 8©-> V #7;l<K:fU?BBHz 
y3A*®$£igfflU 2Mg-2.7Pt -6Pd- 
3506/4 7506 0, - 1 5 0 A 1 ,0,/gf*©^ 
-*AttJM!ilS£f#ft:. 

[0089] <mmmmm2 5 >^-# Agf*©fi?ug 
[0090] mmmmm 1 9©-> y # v-;i/«:{-u,»fe 

10 y^AzKSStefl&flU 2Mg-2.7Pt-6Pd- 
35Ce-150A l 2 O J /2 6 0CeO ! /gf*©^ 
-#A«ffl!!ai£f#/c. 

[0 0 9 1 ] <XttMMjI2 6 >fcB«g(*fcJ: WIH 
ta*©)R*©ffl7L8«* L a , 0 3 -c*c*«mMj*<s 
ttl/fctttt. 

[0092] mmmmm 1 8©-> vuvjifcixz-mtv 

>*««£<gfflU 2Mg-2.7Pt -BPd- 
35Ce/42 5La,O ) -150A 1,0,/gft©^ 

20 [0093] <9mmim2 7>"-uAmft<DMn® 
[0094] mmmtm\ Qoiyvtj^iK.^vmv 

U 2Mg-2.7Pt -6Pd- 
35Ce-150Al ,0 3 /2 3 OLa.O,/!^ 

[0 0 9 5 ] 7fri3>)±M£Mit&&< l C£*)MlV§mZ 

[0096] <mmm%M2 s >nmm»*s m%i\M 

30 i&mbtct&m, 

[0 09 7 ] mmmte® 1 8©-> y avoncfuwa* 

hP>*$A*gfiS*flyflU 2Mg-2.7Pt -6 
Pd-35Ce/3 05SrO-150A 1 ,0 3 /g{* 
©/N-#Att)Wi£f#fc. 

[0 09 8 ] <mmWMM2 9 >^-#Agf*©«l§ 

«* s r {t&vrcm c^mmti btcmm. 
[0099] mmmmm 1 9 ©-> y * vowtcfu wm* 

hn>9 : -^A7K^fS?:ffifflL. 2Mg-2.7Pt -6 
Pd-35Ce-150AI,O J /165S rO/II* 
40 ©>^#Atf3ttiS*»fc. 

[0100] <9EttWM«R3 0 >fttiiSf*te<fcO'^fLW 

[Oioi] HiSWIM^i 8 '/jkcR^SK^- 

'JfA*»**ffifflO. 2Mg-2.7Pt-6Pd-3 
5Ce/3 00BaO-l 50A l^j/Sf*©^^-^ 
A^«i*f#/c„ 

[0102] <^SSTO^3 1 >^-#A8{$©*f?Ug 
«tS rffc^r«i;*fi!»(l8**«l/*:«W(. 
50 [0103] l 9 os/ y * >/;UK:fU . 



n 

'<'J9A*jg?K£tefflU 2Mg-2.7Pt -6Pd 
-35Ce-150AI, 0 3 / 1 9 5 B a 0/»<*©^ 

[0104] &fc. ?git.0l|MME2 9-31T, r JU# 'J 

«£hs«c j: o earn. mmm<om<m^t z> c t 

[0105] jtfg&MBMkatC <fc 9tt?I^K£tti;*& 
[0106] <HJfetai««3 2 >ttBi«ft*J«i:Cf*?L» 

[0107] mmwmm 1 8©-> avoncfuwKar 

aR*««*«ffl(/. 2Mg-2.7P t -6 Pd -3 5 
Ce/3 SOFe.Oi-l 50A 1 , 0 3 /gf*©^-:*7 
AttftiMte&fc. ' 

[0108] <wfemtm3 3>"-*>Amftowf\.® 
[0109] mnmm 1 9©~> ya vowcfuwwii 

~&7Ki®?g£(£fflU 2Mg-2.7Pt-6Pd-35 
Ce-150Al J O 3 /l 80Fe,O,/I»O«-* 
At*ftl!«£f#/<:. 

[0110] <ftftfflttll8 1 >tt*|Sftto «fc^7L«fl 

[oiii] uttfflttdf i iiwiottaoa— x?^ 

1 5 0 g/L3-f^ >ifbtc. 
[0 1 12] ilB^fPfff/cT^S-f 
*A£#K*t:S:DigftfflM48l ilBl^ffi-CC e. P t . 
Pdfc<fctKMg£,lft0fc:. 

[0 1 1 3 ] «±T2Mg -2 .7 P t -6Pd-35 
Ce/1 5 OA I .OjW^rtAtflttJi&fffc. 

[0 114] &M«"i*A«tt*«^0fcJWK-C, * 
fmi&JJiS i O, r»*tt£i««>3C£«:J:»Jffi«t/ 

[0115] <mmmfm3A>mmm^*s^u^nn 

[0116] jtlfctBMiig 1 ©3-r-f Fi!^-# 
ASftCCftATfe©> £;F^-#A£ffifflU 2Mg- 
2.7Pt-6Pd-35Ce/29SiO i -150A1 
, 0 3 /M«{*©^~ # Attfti^fffc. 

[0 1 17] ttffiOfc^*n^-*A©tt«tt. tW? 
i7-fl-^7->UX, gfSlL, -fe*t4 0 0W/ 
in 1 , -fe;HIJ10 .0 5mm . 5l?L$9 0%r, 
¥Stt©2tfc©«4«faTR|HM*K:*& > outfit 
RIITOSrfSo &*>©-£>*£. 

[0118] <£H,ftttjK3 5 >tt«8(**jJ:Cf*7lH 
ffl#©5R*©*^(8* ! 6S i O, tMB«Ufc*««. 

[0 1 1 9] jQ6W^2tC*$Wa3---f r < x5-flS 
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>v=.*AStt«:fU. ^**»i*At«SU 31 S 
i 0,/2Mg-2 .7 Pt-6Pd-35Ce-l 50A1 

<HJSffW*j»3 6>^-/;A»ft07K«^(IB^*S i O 
, -CffijUt/fcltflt. 

[0 1 20] H^(«^3{C*JWS3— f < xv<< Vm 
Mi*AS($(cRAy$ Jl^N-*7A£|gfflU 2Mg- 
2.7 Pt -6Pd-3 5Ce/(2 4SiO, - 1 5 0A1, 
0,)/M8««0^i*At«)W««:»fc. 
10 [0121] <|««&lffl!*£3 7 C>'£?LB 
il&©5K#©*fi!mB**A 1 2 0 3 "Cffii$G7cS4JlS<, 

[0 1 2 2] HJtWIWllTKfctfSa-^^ *5-f hK 
m-*AS(*(CKA^ tul>»-iJJ»ZQfflb, 3 1 A 1 
,0 3 /2Mg-2 .7 P t-6Pd-35Ce-150Al 
; 0 3 /M«ft©M~#Atm$£f#fc,, 

[0123] <Hife^8K®38 >«Sf*teJ:U t ^?LW 

[0124] 1 1 (CteMSP-f * 7 ■{ F 

$jM-#Ag^Cft*y *;l^-#A£<£fflU 2Mg 
20 -2 .7 P t -6 Pd-3 5Ce/2 9TiO, - 1 5 0 AT 

[0125] <-mmm&2. 9 j^^is 
to 1 26] %mmnsk\ 2Ki)i«3-f^^ f 

|](Ai*AHt(i:Ri->($;W>i*A%ifflL, 3 1 T 
i 0 1 /2Mg-2.7Pt-6Pd-3 5Ce- 1 5 0A1 

1 0 3 /M«f*©M^^A^M^ ; Srf#^. 
[0127] <mffimW&4 0 >*?LHffl#©*«8tlfi 

30 [0 1 2 8 ] HJg^lftt^l 4CCfcW^P-7 r -f x^-f F 
S^-aAgfttCftA^ *;l^-*7A£<£fflU 2Mq 
-2 .7 Pt-6 Pd- 3 5 Ce-(2 9TiO, - 1 5 0 A 1 
,0,)/MStt©'v=-#AttMM*ffft:. 
[0129] <£ffi0IM8R4 1 >WWJ:^M 
fflft©5R^©*«^«B*% S i C-rfi«Ofc*MI. 
[0130] jgJSWttiS 1 6KW?,3-f^7-f F 
SjAi^Alttm^f^^^^A^ffll, 2Mg 
-2.7Pt-6Pd-3 5Ce/(5 OSiC-2 5 Si 
O,)-150A l,0 1 /MS#©^-#AtK«$(£f# 

40 /Co 

[0131] <J^flMI^4 2>Jl^^fc«fctf£?l» 

[0 132] UttflftWfiil 7JtfcW&3-7 r .f *74 F 
f?^~#AgftiCft;iy *;UM~#A£<s?fflU (5 0 
SiC-25SiO,)/2Mg-2.7Pt-6Pd- 
35Ce-150A 1 ,0,/Mgtt©"-* AfflWSl* 

[o 1 3 3 ] s i o, mc^ioiMjmmzmvfcmttm 
so [ o 1 3 4 ] < $mmm 4 3 > tmm**s «* u^lm 
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[0135] mmmnm\ 8K*»w&a-- f * x<?4 v 

$^\-#ASfW^A^*A<^-#A£< J tfflU 2Mg 
-2.7Pt-6Pd-35Ce/l 30S i O, - 1 5 
OA l,0,/MS#©"-*AtKMW*ftfc. 

[0136] <m&mtm4 4 >^s<**>j: wlii 

[0137] HSfi0H«!^2 2K*fWS3— h 10 
§g/^#Agf*CCft;i^£;U^~£A£{£fflU 2Mg 
-2.7Pt -6Pd-35Ce/250TiO, -1 
5 OA 1 ,0,/Mgj*©"^*Atttt«*fSfc. 

[0138] <SttfflMjK4 5 >8«8»*fcJ:C>'£?lf? 
!I#©jBW;©«?UgW*CeO, "C«i;*fi5J$ffirtfcffi 

[0139] 3S*Wtt«2 4KfcWS:3-'y r ./ h 
R^-^AS^fCf^A^^^-^A^fflL. 2Mg 
-2.7Pt -6Pd-35Ce/2 70CeO ! -1 
5 0 A 1 .Oj/MaftW^-tfAtKM^ffc,, 20 
[0140] <ii«4 6 >MWOMbJ:o ( ^?Lflt 
Jlft©W#©«Ug«£ L a , 0 , frkfitftftft tfi 

[0141] mmmnm2 etcwa-f ^ h 

S?>>-#Agft{Cft;i^*;l^~#A£l$fflU 2Mg 
-2.7Pt -6Pd-35Ce/l 95La J 0 3 - 1 
5 0 A I .O./MSftW/^i^AttHSIifllfc. 
[0142] <JBkMttlft4 7 >IW8atMaJ:a t £?lK 

ffl#©5R^©ttiwsa«:s r<t&mvmc*9mv&* 
[0143] •mmimz stcfewss-f-t h 

^^^Aa^tCf^i^iJJUMi^AiffifflO. 2Mg 
-2.7Pt -6Pd -3 5C e/1 40 S r O- 1 5 
OA l,0 1 /M^©«-*A<«j|Hi4Sft:. 
[0144] <$tt!fflMj»4 8 >»«!g»*fcJ:t>'£?Ut 
fflft©«*©M?lS«*B a{b^«rrWD*fii^lfB** 
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[0145] HJ6#l«ig3 OtCfcttSn-fw h 
S!^-*ASi*ccK^.y *;^^*A^fflO, 2Mg 
-2.7Pt -6 Pd -3 5C e/1 40 BaO- 1 5 
OA l,0,/Mi»»©/^*AttlW«*fSfc. 

[0146] <|gttfflttlS4 9 >«S8S#teJ:a { ^?LH 
fift©5R*©ttl?l!S»«r F e , 0 3 &*«ft1IB2;*ffi 

[0147] HJ&0II84J&3 2fC*$W S3- I- 
gAi*Alfl:IC^yiiJl'A-*A4ffiffll > 2Mg 
-2.7Pt -6Pd-35Ce/l 50Fe,O 3 - 1 
5 0 A 1 , Oj/MSttW^-rtAtK^&fffc. 

[0148] <Jtt99IMMS2 >ft4!8»f*fccfc WLSffl 

[0149] nmmtmi t,c*stt z^-? < vm 

Mj^ASftGCft*.^ inl" A 2Mg- 
2.7Pt -6Pd -35Ce/l 5 OA I ,0,/Ml 

[0150] <mmm>w&Mm&te&vmmw& 

Zn^&tpOQfmWm 9 5 0 -CT 5 0 KM®® L, 

[0151] mm&2 .2 L ©#V U >m©i>i»jt 
Ttt8 0 OniiitcfFffi^fitJi^frfSiBiib-rg*^ *T 
(Ci^iLT©=7cltt/i(l .3D 

mm. s«©iiiC2jijji§-sscfc^(cb/c„ trot*© 
u sffl^©fflp^jaa^3oo-c«:ji-r4«:fi-rs 

ig«)«P*>6©l*BI*ff«Bl/fc. 

[0 1 5 2] -fevS v*H^*ASj*Srftffll/fc)W« 
T. *ff»lffi^*S iO, -Ci»*tt*i*»*CiK«fc»3 
(SWt/fc<Hi6Wltta l - 5 >©»ffilS**J:EM<«8 
lfi*®^atf¥oTt>ttt><lt«WjltMI 1 >©!¥]»§ 
*fcl?l (CTSbfc. 
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[0 16 0] |HJD<, KtetrntlZS i O, , A l,Oj 
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[0 1 6 2 ] |5JU< . *GHtllBrt*#:U»&Mr*III?lS 

mzmczctiijzwmucK mam*® 24.-27 

9««Ofc<3SttW*Ml2 8-31 >fcJ:t>'jI#£)Si& 
{kft-Cin7L8flt*JC 0 3 c i <c «fc 0 (6$ L fc <SE»ft4 
®3 2- 3 3>©ffili*S**i*B«:ij*(,fc. 
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tc<mmmnM3 4 -36 O' A l , 0, 40 lKM«2>©iIgI5:g7tGTLfc„ 
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>OfffBIS*fcJ:& t T i O.riU^ttfSrJiiftSCitcJ: [*7] 
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[HB©IBM»«tSWn 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An internal combustion engine exhaust gas purifying catalyst performing water 
retention capacity reduction processing. 

[Claim 2]A catalyst of claim 2 which reduced water retention capacity by reducing capacity of 
fine pores by which processing and/or water which improve the hydrophobicity of a catalyst 
component which makes a catalyst substrate and a porous carrier a subject are held. 
[Claim 3]A catalyst of claim 2 which reduced water retention capacity by covering the surface 
with a hydrophobic high material for processed. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJThis invention relates to the exhaust gas cleaning catalyst of an internal- 
combustion engine. 
[0002] 

[Description of the Prior Art]The carbon monoxide (following CO), hydrocarbon (following HC), 
and nitrogen oxides (henceforth, NO) which are contained in the exhaust gas discharged from 
internal-combustion engines, such as a car, bring the problem of blocking growth of vegetation 
besides ****** for an adverse effect to a human body as an air pollution substance. Then, from 
before, great efforts are paid to these discharge reduction, technical development is furthered 
from both sides of the method of reducing a generated amount through improvement of the 
structure of an internal-combustion engine, burning conditions, etc., and the post treatment 
method which purifies with a catalyst etc. the exhaust gas discharged from the internal- 
combustion engine, and the steady result is got. Continued efforts are continued aiming at 
clean-izing of much more exhaust gas. This invention relates to the exhaust gas purifying 
method using a catalyst and this suitable for purification of detrimental constituents, such as 
carbon monoxide discharged especially immediately after internal-combustion engine starting, 
hydrocarbon, and nitrogen oxides, in relation to the emission-gas-purification art of these 
series. 

[0003]Conventionally, especially a catalyst method is applied to purification of the gasoline 
engine exhaust gas of a car, and is functioning on the emission gas purification of an internal- 
combustion engine effectively. Generally, this method leads exhaust gas to the catalyst (under 
floor catalyst) provided in the under floor of the car, oxidizes CO and HC in an operation of a 
catalyst, and detoxicates these ingredients by returning NO. However, the function of a 
catalyst cannot fully be pulled out until the temperature beyond a predetermined value is 
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required for a catalyst to function effectively and a catalyst reaches this temperature at the time 
of engine start. Then, in order to pull out the function of a catalyst promptly, the method (since 
it is called previous announcement intermediation to an under floor catalyst or is placed near 
the exhaust manifold, called a manifold catalyst.) of putting a catalyst on the position near 
[ under floor ] an engine is proposed. By this method, a heating rate can perform effectively 
emission gas purification at the time of starting from an under floor catalyst early clearly 
compared with an under floor catalyst. However, development of the still more effective art 
instead of the Almighty is desired to this method and the emission control tightened up every 
year. Then, the method ******** electrocatalysis method (for example, JP, 53-9541 7,A) for 
supporting a catalyst component to conductive materials, such as a stainless steel plate, 
energizing to this as a method of heating previous announcement intermediation quickly, and 
heating a catalyst is proposed. Although this method fully holds the function to activate 
previous announcement intermediation quickly, power consumption becomes large and there 
is a field which lacks in practicality. 
[0004] 

[Problem(s) to be Solved by the lnvention]This invention was made in view of the problem of 
the method of these former, and in purifying the toxic substance in the exhaust gas discharged 
at the time of internal-combustion engine starting, it provides exhaust gas cleaning catalysts, 
such as previous announcement intermediation which can be activated quickly, and the 
exhaust gas purifying method using this. 
[0005] 

[Means for Solving the Problem]The purpose of this invention can be attained by the following 
all directions methods. 

[0006]this invention person found out water contained in a catalyst as a result of adding 
examination variously about a temperature rise process of a catalyst at the time of engine start 
delaying temperature up of a catalyst remarkably. When a catalyst contains water, a lot of 
[ evaporating water for carrying out temperature up of the catalyst temperature as a matter of 
course up to 250 to 300 ** which is the operating temperature / that it is required and ] latent 
heat of vaporization is needed. It is clear that catalyst temperature did not rise with a fixed 
tendency when catalyst temperature of a catalyst temperature rise process was observed, but 
temperature up has stagnated at about 100 **, and temperature up is delayed with the latent 
heat of vaporization of water as a result. The origin of water can be classified into two sorts 
below a profile. A kind is water absorbed at the time of an engine shutdown. It is cooled soon, 
a steam in exhaust gas which remained in an exhaust duct at the time of an engine shutdown 
serves as water, and the part is absorbed by catalyst. A kind is already water absorbed at the 
time of engine start. An exhaust duct of ordinary temperature is contacted, it is cooled, and 
moisture solidifies exhaust gas discharged immediately after engine start, and it serves as a 
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drop. This drop rides on emission, it flows back, a catalyst is reached, and a part is absorbed. 
Although temperature rises from a direction with an exhaust duct near an engine, a 
condensation belt of water keeps away from an engine and a catalyst is soon reached with the 
passage of time, absorption to a catalyst of a produced liquid drop is continued also in the 
meantime. Quantitatively, there is much quantity of water absorbed at the time of this engine 
start. 

[0007]There is the greatest feature of this invention in performing processing which reduces 
water retention capacity of a catalyst to a catalyst, reducing quantity of heat consumed as the 
latent heat of vaporization, and urging prompt temperature up. 

[0008]A catalyst supports a catalyst component on a base for keeping a catalyst general in 
shape of having been suitable for purification of exhaust gas, and purification of exhaust gas is 
presented with it. A catalyst component is supported on a heat-resistant porous carrier for 
distributing a catalytic activity ingredient highly, improving activity, and improving thermal 
stability simultaneously. 

[0009]ln a monolithic catalyst by which a catalyst substrate is used abundantly at an 
automotive catalyst, what is called a honeycomb shape base that has many penetrating 
passages (cell) per unit sectional area made from cozy ERAITO (2aluminum 2 0 3> 5Si0 2> and 

2MgO) is used abundantly. Application of aluminum titanate or zircon system material is also 
possible. In the case of a honeycomb in which the water absorption characteristic of a 
honeycomb base made from cozy ERAITO has a square cell 400 per square inch (400 cells / 

in 2 ), relative bulk density is about a little less than 450 g/L, and can hold about 90 g of water. 

Quantity of heat of 219k joule is needed for evaporation of the water 90g. 

[0010]By a catalyst component, a heat-resistant porous carrier occupies the great portion of 

the weight or volume. Therefore, a heat-resistant porous carrier governs the amount of water 

maintenance of a catalyst component. Silica, titanias and zirconia by which various alumina is 

used abundantly, or these multiple oxides are also applied to a heat-resistant porous carrier, if 

a porous carrier made from alumina is made into an example ~ alumina support - per 

[ catalyst substrate 1 L / 150 ] - usually is supported about g - water absorption of alumina 

support - 50Wt% - since it is order, the catalyst 1 L can absorb around 75g of water. This 

quantity is a quantity which matches in the case of a catalyst substrate. 

[001 1]Therefore, in speeding up a heating rate of a catalyst, it is effective to reduce a base of a 

catalyst and water retention capacity of a catalytic activity ingredient. 

[0012]This invention performs processing which makes either [ at least ] a base of a catalyst, 

or a catalytic activity ingredient reduce water retention capacity. 

[0013]Reducing water retention capacity of a catalyst can be attained by improving the 

hydrophobicity of a catalyst component which makes a catalyst substrate and a porous carrier 

a subject. It can attain also by reducing capacity of fine pores by which water is held. 
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[0014]This invention reduces capacity of fine pores by which processing and/or water which 
improve the hydrophobicity of a catalyst component which makes a catalyst substrate and a 
porous carrier a subject are held. 

[001 5] Processing which improves hydrophobicity can be attained by covering the surface with 
a hydrophobic high material from a processing object. SiC, Si0 2 , Ti0 2 , and aluminum 2 0 3 , 

MgO, etc. are applicable as coating which has the heat resistance which is in agreement with 
the purpose of this invention. Although such hydrophobicity changes with a crystal structure, 
specific surface area, heat treatment temperature, etc., it is order given in a profile. Therefore, 
water retention capacity can be reduced by choosing a hydrophobic high material from these 
more to a catalyst substrate and each porous carrier. 

[0016]As a method of covering the surface with a hydrophobic high material, a method of 
supporting from solution or a nonaqueous solution as the modification and a method of 
covering from the gaseous phase are applicable. A method of immersing [ with which 
immerses and it is impregnated ] and spraying a solution which contains covering material or 
its precursor as a method of covering from the liquid phase, and a method of adding an 
immersion postprecipitation Mr. agent to a precursor solution, and depositing an active 
principle on a carrier are applicable. In a method of covering from the gaseous phase, or it 
deposits material with high steam pressure from the gaseous phase, a method of making 
decomposition etc. react and depositing by the gaseous phase, is applicable. It cannot be 
overemphasized that desiccation, calcination, and washing are performed if needed. 
[0017]About processing which reduces capacity of fine pores which have water absorption 
ability, it can attain by filling heat-resistant material in fine pores. Material which is in 
agreement with the purpose of this invention is added to material which improves 
hydrophobicity, Transition metal oxides, such as alkali metal oxide [, such as rare earth metal 
oxides, such as Ce0 2 and La 2 <D 3 , SrO, and BaO, ], Cr 2 <D 3 , Mn0 2 , and Fe 2 0 3 , etc. are 

applicable. In the case of this method, a method which fills especially fine pores from the liquid 
phase, or has stopped a fine-pores entrance enough and carries out it is effective, and the 
impregnating method and dip coating can carry out suitably. 

[001 8]A base using other materials, such as metal, is also applicable, without limiting a base of 
a catalyst in this invention to ceramics, such as cordierite. Processing which reduces water 
retention capacity in the case of a base constituted with a metallic material performs a heat- 
resistant porous carrier to a main subject. Catalyst shape of this invention is not limited to 
honeycomb shape of a monolith type, and can be suitably applied to other shape, such as a 
pellet type. 

[0019]One embodiment of this invention is shown in drawing 1 . The previous announcement 
intermediation 3 by this invention is formed near the engine of the exhaust gas channel 2 of 
the engine 1 by drawing 1 , and the main catalyst 4 is established in the style of after that. In 
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this mode, while temperature up of the previous announcement intermediation 3 is promptly 
carried out after engine start and it begins emission gas purification, temperature up of the 
main catalyst can be carried out with the reaction fever. As a result, a catalyst can be promptly 
operated after engine start and exhaust gas can be purified effectively. When a main catalyst 
is also a catalyst of a method of this invention, temperature up of a main catalyst is further 
brought forward, and can purify exhaust gas still more effectively. 

[0020]Other examples of this invention are shown in drawing 2 . The catalyst 5 by this invention 
is established directly under [ engine ] the exhaust gas channel 2 of the engine 1 by drawing 2 , 
the previous announcement intermediation 3 is formed in the style of after that, and the main 
catalyst 4 is further established in the style of after that. In this example, while temperature up 
of the engine directly under catalyst 5 is promptly carried out after engine start and it begins 
emission gas purification, temperature up of previous announcement intermediation, then the 
main catalyst can be carried out with the reaction fever. As a result, all the catalysts can be 
promptly operated after engine start, and exhaust gas can be purified effectively. When 
previous announcement intermediation and a main catalyst are also catalysts of a method of 
this invention, temperature up of a main catalyst is further brought forward, and can purify 
exhaust gas still more effectively. 

[0021]An example of further others of this invention is shown in drawing 3 . This example is a 
modification of an example of the above-shown shown in drawing 1 . The previous 
announcement intermediation 3 by this invention is formed near the engine of the exhaust gas 
channel 2 of the engine 1 by drawing 3 , and the main catalyst 4 is established in the style of 
after that. An air supply means is established upstream of previous announcement 
intermediation. In this example, as a result of raising the rate of combustion in the previous 
announcement intermediation 3 by adding air to exhaust gas, temperature up of the previous 
announcement intermediation 3 and the main catalyst 4 can be carried out quickly. 
[0022]ln this invention, within the limits of the thought, further various kinds of modification 
occurs and these also belong under the category of this invention. 
[0023] 

[Embodiment of the lnvention]A concrete example is given below and this invention is 
explained in detail. 

[0024]The following catalyst group which reduced water retention capacity was prepared by 
heightening water retention capacity with the catalyst which uses the honeycomb base made 
from ceramics, and improving hydrophobicity by Si0 2 . 

[0025]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 1> catalyst substrate and a porous carrier was prepared in the following 
procedures. 

[0026]The capacity 1L, number of cells 400 cell / in 2 , 0.15 mm of cell wall thickness, and the 
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honeycomb base made from cordierite of 78% of hole density, After gamma-alumina powder 
100 weight section, boehmite 20 weight section, water 150 weight section, and the 70wt% 
nitric acid 7 weight section were immersed in the coating fluid mixed and prepared, it pulled up 
promptly. It dried, after carrying out the blowing air of the liquid blockaded in the cell and 
removing it, and it calcinated at 450 ** continuously for 1 hour. This operation was repeated 
and the alumina coating honeycomb base with an alumina coating amount of 150 g/L was 
obtained. 

[0027]an alumina coating honeycomb base - silica - it was immersed in sol (solids 
concentration 20wt%; snow textile N made from Nissan Chemicals (trade name)), and pulled 
up. After carrying out the blowing air of the excessive silica sol solution which made cell fine 
pores blockade and removing it, 1h was calcinated at desiccation and 600 more **. 53 g/L- 
honeycomb covering of the repetition Si0 2 was twice carried out for the above operation. 

[0028]The Si0 2 covering alumina coating honeycomb base was immersed in nitric acid Ce 

solution, and was pulled up, after carrying out the blowing air of the liquid blockaded in the cell 
and removing it, it dried, and 2h was continuously calcinated at 600 **, and Ce was supported. 
Similarly, Pt, Pd, and Mg ** were supported using a dinitrodiammine Pt nitric acid solution, 
nitric acid Pd solution, and magnesium nitrate solution. 

[0029]The honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce/53SiO 2 -150aluminum 2 O 3 / 

base was acquired above. Here, the catalytic activity ingredient was written and the notation 
(Mg [ Mg ] is written although Mg is considered to exist as MgO), a heat-resistant porous 
carrier, and water maintenance ability reduction material were written as a metallic oxide by 
the symbol of element irrespective of the chemical form voice in the inside of a catalyst. The 
numerical value in front of the symbol of element or a molecular formula writes the holding 
amount in each notation configurations per g/L-honeycomb. It is shown that the ingredient by 
which the following was carried out from slash/was supported after the ingredient by which the 
account of the right was carried out from /. Hereafter, a catalyst presentation is expressed as 
this method. It may be written as the holding amount g/L-honeycomb of each ingredient. 
Especially about a base, metal bases may be described as M base, and it may distinguish 
from the base made from ceramics. 

[0030]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 2> catalyst substrate and a porous carrier by improving hydrophobicity by 
Si0 2 was prepared in the following procedures. 

[0031 ]The honeycomb base of Example 1 and the specification was coated with alumina by 
Example 1 and the method, and the alumina coating honeycomb base with an alumina coating 
amount of 150 g/L was obtained. 

[0032]Ce, Pt, Pd, and Mg were supported with the method same to an alumina coating 
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honeycomb base as Example 1 . 

[0033]SiO 2 was too covered with Example 1 and the method for the honeycomb shape catalyst 
acquired above. The honeycomb shape catalyst of ** 55Si0 2 /2Mg-2.7Pt-6Pd-35Ce- 
150aluminum 2 O 3 / base was acquired to a series of operations. 

[0034]The catalyst which reduced the water retention capacity of the <example catalyst 3> 
honeycomb base by improving hydrophobicity by Si0 2 was prepared in the following 

procedures. 

[0035]The honeycomb base of Example 1 and the specification was immersed in the silica sol 
solution, and it pulled up, after making liquid fully permeate until air bubbles stop having been 
generated. After carrying out the blowing air of the excessive silica sol solution which made 
cell fine pores blockade and removing it, it dried, and 1h was continuously calcinated at 600 **. 
The catalyst substrate which carried out 29 g/L-honeycomb covering of the repetition Si0 2 for 

the above operation twice was obtained. Alumina was coated with Example 1 and the method, 
and 150 g/L of alumina was coated. Ce, Pt, Pd, and Mg were supported with the method same 
to this alumina coating honeycomb base as Example 1 . 

[0036]The honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce-150aluminum 2 O 3 /29SiO 2 / 
base was acquired by a series of operations. 

[0037]The catalyst which reduced the water retention capacity of the <example catalyst 4> 
porous carrier by improving hydrophobicity by Si0 2 was prepared in the following procedures. 

[0038]The silica sol solution was added to gamma-alumina powder, wet kneading was carried 
out, and it was considered as paste state. After calcinating this at desiccation, then 450 **, the 
ball mill ground and mean particle diameter was 20micro or less, the above - Si0 2 - 16wt% - 

the included gamma-alumina was obtained. Then, the alumina coating honeycomb base was 
obtained by the same method as the example catalyst 1. Ce, Pt, Pd, and Mg were supported 
with the method same to an alumina coating honeycomb base as Example 1. 
[0039]The honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce- (45SiO 2 -150aluminum 2 O 3 ) / 

base was acquired by a series of operations. Having combined the inside of () mutually by the 
wet **** method here is shown. 

[0040]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 5> catalyst substrate and a porous carrier by Si0 2 was prepared in the 

following procedures. 

[0041 ]By the example catalyst 3 and the method, the honeycomb base which reduced water 
retention capacity by Si0 2 was obtained. Si0 2 content alumina was obtained by the example 

catalyst 4 and the method. The honeycomb base was coated with Si0 2 content alumina by the 
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example catalyst 1 and the method, and Ce, Pt, Pd, and Mg were further supported with 
Example 1 and the method. 

[0042]The honeycomb shape catalyst of -2.7Pt-6Pd-35Ce- (24SiO 9 -150aluminum OJ / 
53Si0 2 base was acquired 2 Mg by a series of operations. 

[0043]The following catalyst group which uses aluminum 2 0 3 instead of Si0 2 as a material 

which improves the hydrophobicity in the example catalyst 1-5, and reduces water retention 
capacity was prepared. 

[0044]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 6> catalyst substrate and a porous carrier by aluminum 2 0 3 . 

[0045]the silica in the example catalyst 1 - sol - instead of - alumina sol (solids concentration 
20wt%; alumina sol 520 (trade name) made from Nissan Chemicals) - using it. The 
honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce/53aluminum 2 O 3 -150aluminum 2 O 3 / base 

was acquired. 

[0046]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 7> catalyst substrate and a porous carrier by aluminum O . 

[0047]the silica in the example catalyst 2 - sol - instead of - alumina sol - using it - 
55aluminum 2 0 3 / 2Mg-2.7 - the honeycomb shape catalyst of Pt-6Pd-35Ce- 

150aluminum 2 O 3 / base was acquired. 

[0048]The catalyst which reduced the water retention capacity of the <example catalyst 8> 
honeycomb base by aluminum 2 0 3 . 

[0049]the silica in the example catalyst 3 - sol - instead of - alumina sol - using it -- 2Mg- 
2.7Pt-6Pd-35 - the honeycomb shape catalyst of Ce-150aluminum 2 O 3 /29aluminum 2 O 3 / base 

was acquired. 

[0050]The catalyst which reduced the water retention capacity of the <example catalyst 9> 
porous carrier by Si0 2 . 

[0051]the silica in the example catalyst 4 - sol - instead of - alumina sol - using it - 2Mg- 
2.7Pt-6Pd-35Ce- (24aluminum 2 O 3 -150aluminum 2 O 3 ) / base - the honeycomb shape catalyst 

was acquired. 

[0052]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 10> catalyst substrate and a porous carrier by Si0 2 . 

[0053]the silica in the example catalyst 5 - sol - instead of - alumina sol - using it -- 2Mg-the 
honeycomb shape catalyst of -6Pd-35Ce- (24aluminum O -150aluminum.O.) / 

53aluminum 2 0 3 / base was acquired 2.7 Pt. 
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[0054]The following catalyst group which uses Ti0 2 instead of Si0 2 as a material which 

improves the hydrophobicity in the example catalyst 1-5, and reduces water retention capacity 
was prepared. 

[0055]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 11> catalyst substrate and a porous carrier by Ti0 2 . 

[0056]the silica in the example catalyst 1 -- sol - instead of - a titania - using sol (solids 
concentration about 30 wt(s)%; the titania by Ishihara Sangyo Kaisha, Ltd. sol diluting TST-01 
solids concentration adjustment), [ prepare and ] The honeycomb shape catalyst of 2Mg-2.7Pt- 
6Pd-35Ce/53TiO 2 -150aluminum 2 O 3 / base was acquired. 

[0057]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 12> catalyst substrate and a porous carrier by Ti0 2 . 

[0058]the silica in the example catalyst 2 sol - instead of - a titania - the honeycomb shape 
catalyst of 55TiO 2 /2Mg-2.7Pt-6Pd-35Ce-150aluminum 2 O 3 / base was acquired using sol. 

[0059]The catalyst which reduced the water retention capacity of the <example catalyst 13> 
honeycomb base by Ti0 2 . 

[0060]the silica in the example catalyst 3 sol - instead of - a titania - the honeycomb shape 
catalyst of 2Mg-2.7Pt-6Pd-35Ce-150aluminum 2 O 3 /29TiO 2 / base was acquired using sol. 

[0061 ]The catalyst which reduced the water retention capacity of the <example catalyst 14> 
porous carrier by Ti0 2 . 

[0062]the silica in the example catalyst 4 - sol - instead of - a titania - the honeycomb shape 
catalyst of 2Mg-2.7Pt-6Pd-35Ce- (24TiO 2 -150aluminum 2 O 3 ) / base was acquired using sol. 

[0063]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 15> catalyst substrate and a porous carrier by Ti0 2 . 

[0064]the silica in the example catalyst 5 - sol - instead of - a titania - the honeycomb shape 
catalyst of 2Mg-2.7Pt-6Pd-35Ce-(24TiO 2 -150aluminum 2 O 3 )/53TiO 2 / base was acquired using 

sol. 

[0065]The following catalyst group which uses SiC instead of Si0 2 as a material which 

improves the hydrophobicity in the example catalyst 1-2, and reduces water retention capacity 
was prepared. 

[0066]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 16> catalyst substrate and a porous carrier by SiC. 
[0067]the silica in the example catalyst 1 - sol - instead of - silica - the liquid (SiC 20wt% 
and SiO 2 10wt%) which made sol distribute SiC impalpable powder, [ use and ] The 
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honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce/(50SiC-25SiOJ-150aluminum-CL / base 
was acquired. 

[0068]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 17> catalyst substrate and a porous carrier by SiC. 
[0069]the silica in the example catalyst 2 - sol - instead of -- SiC impalpable powder - 
distributing - having made - liquid (SiC20wt% and SiO 10wt%) - using it. The honeycomb 

shape catalyst of (50SiC-25SiO 2 )/2Mg-2.7Pt-6Pd-35Ce-150aluminum 2 O 3 / base was acquired. 

[0070]The following catalyst group which reduced pore volume by Si0 2 etc. and reduced water 
retention capacity was prepared. 

[0071]The catalyst which reduced the pore volume of the both sides of the <example catalyst 
18> catalyst substrate and a porous carrier by Si0 2 , and reduced water retention capacity. 

[0072]By the example catalyst 1 and the method, the alumina coating honeycomb base with an 
alumina coating amount of 150 g/L was obtained. Si0 2 was too added with the example 

catalyst 1, the method, and material to the alumina coating honeycomb base, namely, an 
alumina coating honeycomb base - silica - after being immersed in sol, 1h was calcinated at 
desiccation and 600 more **, and SiC» 2 was added. The above operation was repeated and 

290 g/L-honeycomb addition of the Si0 2 was carried out. Ce, Pt, Pd, and Mg were supported 

with Example 1 and the method to the honeycomb base. 

[0073]The honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce/290SiO 2 -150aluminum 2 O 3 / 
base was acquired above. 

[0074]The catalyst which reduced the water retention capacity of the <example catalyst 19> 
honeycomb base by Si0 2 . 

[0075]SiO 2 was added to the honeycomb base with Example 3, the method, and material. 

namely, a honeycomb base -- silica - after being immersed in sol, it dried, and 1h was 
continuously calcinated at 600 **, and SiC» 2 was added. The catalyst substrate which repeated 

the above operation and covered 160 g/L of Si0 2 was obtained. 

[0076]The base was coated with alumina by Example 1 and the method, and 150 g/L of 
alumina was coated. Ce, Pt, Pd, and Mg were supported with the method same to an alumina 
coating honeycomb base as Example 1 . 

[0077]The honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce-150aluminum 2 O 3 /160SiO 2 / 
base was acquired by a series of operations. 

[0078]The catalyst which reduced the pore volume of the both sides of the <example catalyst 
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20> catalyst substrate and a porous carrier by aluminum^, and reduced water retention 
capacity. 

[0079]the silica of the example catalyst 18 - it replaced with sol, alumina sol was used, and 
the honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce/480aluminum 2 O 3 -150aluminum 2 O 3 / 

base was acquired. 

[0080]The catalyst which reduced the pore volume of the <example catalyst 21 > honeycomb 
base by aluminum 2 0 3 , and reduced water retention capacity. 

[0081 ]the silica of the example catalyst 19 - it replaced with sol, alumina sol was used, and 
the honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce-150aluminum 2 O 3 /260aluminum 2 O 3 / 

base was acquired. 

[0082]The catalyst which reduced the pore volume of the both sides of the <example catalyst 
22> catalyst substrate and a porous carrier by Ti0 2 , and reduced water retention capacity. 

[0083]the silica of the example catalyst 18 - replacing with sol - a titania - sol was used and 
the honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce/550TiO 2 -150aluminum 2 O 3 / base was 

acquired. 

[0084]The catalyst which reduced the pore volume of the <example catalyst 23> honeycomb 
base by Ti0 2 , and reduced water retention capacity. 

[0085]the silica of the example catalyst 19 - replacing with sol - a titania - sol was used and 
the honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce-150aluminum 2 O 3 /300TiO 2 / base was 

acquired. 

[0086]The following catalyst group which reduced pore volume with the rare earth metal oxide, 
and reduced water retention capacity was prepared. 

[0087]The catalyst which reduced the pore volume of the both sides of the <example catalyst 
24> catalyst substrate and a porous carrier by Ce0 2> and reduced water retention capacity. 

[0088]the silica of the example catalyst 18 -- it replaced with sol, cerium nitrate solution was 
used, and the honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce/475Ce0 2 - 

150aluminum 2 O 3 / base was acquired. 

[0089]The catalyst which reduced the pore volume of the <example catalyst 25> honeycomb 
base by Ce0 2 , and reduced water retention capacity. 

[0090]the silica of the example catalyst 19 -- it replaced with sol, cerium nitrate solution was 
used, and the honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce- 
150aluminum 2 O 3 /260CeO 2 / base was acquired. 

[0091 ]The catalyst which reduced the pore volume of the both sides of the <example catalyst 
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26> catalyst substrate and a porous carrier by La 2 0 3 , and reduced water retention capacity. 

[0092]the silica of the example catalyst 18 - it replaced with sol, lanthanum nitrate solution 
was used, and the honeycomb shape catalyst of 2Mg-27Pt-6Pd-35Ce/425La 2 0 3 - 

150aluminum 2 O 3 / base was acquired. 

[0093]The catalyst which reduced the pore volume of the <example catalyst 27> honeycomb 
base by La 2 O y ancl rec,LJ ced water retention capacity. 

[0094]the silica of the example catalyst 19 — it replaced with sol, lanthanum nitrate solution 
was used, and the honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce- 
150aluminum 2 O 3 /230La 2 O 3 / base was acquired. 

[0095]The following catalyst group which reduced pore volume with the alkaline earth metal 
compound, and reduced water retention capacity was prepared. 

[0096]The catalyst which reduced the pore volume of the both sides of the <example catalyst 
28> catalyst substrate and a porous carrier with Sr compound, and reduced water retention 
capacity. 

[0097]the silica of the example catalyst 18 - it replaced with sol, strontium nitrate solution was 
used, and the honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce/305SrO-150aluminum 2 O 3 / 

base was acquired. 

[0098]The catalyst which reduced the pore volume of the <example catalyst 29> honeycomb 
base with Sr compound, and reduced water retention capacity. 

[0099]the silica of the example catalyst 19 - it replaced with sol, strontium nitrate solution was 
used, and the honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce-150aluminum 2 O 3 /165SrO / 

base was acquired. 

[0100]The catalyst which reduced the pore volume of the both sides of the <example catalyst 
30> catalyst substrate and a porous carrier with Ba compound, and reduced water retention 
capacity. 

[0101]the silica of the example catalyst 18 - it replaced with sol, barium acetate solution was 
used, and the honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce/300BaO-150aluminum o O Q / 

base was acquired. 

[0102]The catalyst which reduced the pore volume of the <example catalyst 31 > honeycomb 
base with Sr compound, and reduced water retention capacity. 

[0103]the silica of the example catalyst 19 - it replaced with sol, barium acetate solution was 
used, and the honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce-150aluminum 2 O 3 /195BaO / 

base was acquired. 

[0104]Although the quantity of the alkali metal compound was represented with the example 
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catalyst 29-31 by the weight of the oxide, these can take other gestalten, such as carbonate 
and a nitrate, according to atmosphere. 

[0105]The following catalyst group which reduced pore volume with the transition metal oxide, 
and reduced water retention capacity was prepared. 

[0106]The catalyst which reduced the pore volume of the both sides of the <example catalyst 
32> catalyst substrate and a porous carrier by Fe 2 0 3 , and reduced water retention capacity. 

[0107]the silica of the example catalyst 18 - it replaced with sol, the second ferrum water 
solution of nitric acid was used, and the honeycomb shape catalyst of 2Mg-2.7Pt-6Pd- 
35Ce/330Fe 2 O 3 -150aluminum 2 O 3 / base was acquired. 

[0108]The catalyst which reduced the pore volume of the <example catalyst 33> honeycomb 
base with the Fe 2 0 3 compound, and reduced water retention capacity. 

[0109]the silica of the example catalyst 19 - it replaced with sol, the second ferrum water 
solution of nitric acid was used, and the honeycomb shape catalyst of 2Mg-2.7Pt-6Pd-35Ce- 
150aluminum 2 O 3 /180Fe 2 O 3 / base was acquired. 

[01 10]The both sides of the <comparative example catalyst 1> catalyst substrate and the 
porous carrier adjusted the catalyst which does not carry out water retention capacity reduction 
processing in the following procedures. 

[01 1 1]The honeycomb base made from cordierite of the same specification as the example 
catalyst 1 was coated with 150 g/L of alumina by the example catalyst 1 and the method. 
[01 12]Ce, Pt, Pd, and Mg were too supported with the example catalyst 1 and the method to 
the alumina coating honeycomb base obtained by the above-mentioned operation. 
[01 13]The honeycomb shape catalyst of -2.7Pt-6Pd-35Ce/150aluminum 2 O 3 was acquired 2 

Mg above. 

[0114]The following reduced catalyst group was prepared by heightening water retention 
capacity with the catalyst which uses a metal honeycomb base, and improving hydrophobicity 
by Si0 2 . 

[01 15]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 34> catalyst substrate and a porous carrier. 

[01 16] It replaced with the honeycomb base made from cordierite of the example catalyst 1 , the 
following metal honeycomb was used, and the honeycomb shape catalyst of the 2Mg-2.7Pt- 
6Pd-35Ce/29SiO 2 -150aluminum 2 C» 3 /M base was acquired. 

[01 17]The specifications of the used metal honeycomb are material ferrite series stainless 

steel, the capacity 1 L, number of cells 400 cell / in 2 , 0.05 mm of cell wall thickness, and 90% of 
hole density, in piles, two boards, average tabular and plate-like, are rolled cylindrical, and 
carry out low attachment, and maintain cylindrical shape. 
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[01 18]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 35> catalyst substrate and a porous carrier by SiC» 2 . 

[01 19]lt replaced with the honeycomb base made from cordierite in the example catalyst 2, the 
metal honeycomb was used, and the honeycomb shape catalyst of the 31Si0 2 /2Mg-2.7Pt- 

6Pd-35Ce-150aluminum 2 O 3 /M base was acquired. 

The catalyst which reduced the water retention capacity of the <example catalyst 36> 
honeycomb base by Si0 2> 

[0120]lt replaced with the honeycomb base made from cordierite in the example catalyst 3, the 
metal honeycomb was used, and the honeycomb shape catalyst of the 2Mg-2.7Pt-6Pd-35Ce/ 
(24SiO 2 -150aluminum 2 O 3 )/M base was acquired. 

[0121]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 37> catalyst substrate and a porous carrier by aluminum 0_. 

[0122]lt replaced with the honeycomb base made from cordierite in the example catalyst 7, the 
metal honeycomb was used, and the honeycomb shape catalyst of the 31aluminum O /2Mg- 

2.7Pt-6Pd-35Ce-150aluminum 2 O 3 /M base was acquired. 

[0123]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 38> catalyst substrate and a porous carrier by Ti0 2> 

[0124]lt replaced with the honeycomb base made from cordierite in the example catalyst 11, 
the metal honeycomb was used, and the honeycomb shape catalyst of the 2Mg-2.7Pt-6Pd- 
35Ce/29TiO 2 -150aluminum 2 O 3 /M base was acquired. 

[0125]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 39> catalyst substrate and a porous carrier by Ti0 2 . 

[01 26] It replaced with the honeycomb base made from cordierite in the example catalyst 12, 
the metal honeycomb was used, and the honeycomb shape catalyst of the 31Ti0 2 /2Mg-2.7Pt- 

6Pd-35Ce-150aluminum 2 O 3 /M base was acquired. 

[0127]The catalyst which reduced the water retention capacity of the <example catalyst 40> 
porous carrier by TiC» 2 . 

[01 28] It replaced with the honeycomb base made from cordierite in the example catalyst 14, 
the metal honeycomb was used, and the honeycomb shape catalyst of the 2Mg-2.7Pt-6Pd- 
35Ce-(29TiO 2 -150aluminum 2 O 3 )/M base was acquired. 

[0129]The catalyst which reduced the water retention capacity of the both sides of the 

<example catalyst 41 > catalyst substrate and a porous carrier by SiC. 

[0130]lt replaced with the honeycomb base made from cordierite in the example catalyst 16, 
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the metal honeycomb was used, and the honeycomb shape catalyst of the 2Mg-2.7Pt-6Pd- 
35Ce/(50SiC-25SiO 2 )-150aluminum 2 O 3 /M base was acquired. 

[0131]The catalyst which reduced the water retention capacity of the both sides of the 
<example catalyst 42> catalyst substrate and a porous carrier by SiC. 
[0132]lt replaced with the honeycomb base made from cordierite in the example catalyst 17, 
the metal honeycomb was used, and the honeycomb shape catalyst of the (50SiC- 
25SiO 2 )/2Mg-2.7Pt-6Pd-35Ce-150aluminum 2 O 3 /M base was acquired. 

[0133]The following catalyst group which reduced pore volume by Si0 2 etc. and reduced water 

retention capacity was prepared. 

[0134]The catalyst which reduced the pore volume of the both sides of the <example catalyst 
43> catalyst substrate and a porous carrier by SiC» 2> and reduced water retention capacity. 

[0135]lt replaced with the honeycomb base made from cordierite in the example catalyst 18, 
the metal honeycomb was used, and the honeycomb shape catalyst of the 2Mg-2.7Pt-6Pd- 
35Ce/130SiO 2 -150aluminum 2 O 3 /M base was acquired. 

[0136]The catalyst which reduced the pore volume of the both sides of the <example catalyst 
44> catalyst substrate and a porous carrier by Ti0 2 , and reduced water retention capacity. 

[0137]lt replaced with the honeycomb base made from cordierite in the example catalyst 22, 
the metal honeycomb was used, and the honeycomb shape catalyst of the 2Mg-2.7Pt-6Pd- 
35Ce/250TiO 2 -150aluminum 2 O 3 /M base was acquired. 

[0138]The catalyst which reduced the pore volume of the both sides of the <example catalyst 
45> catalyst substrate and a porous carrier by Ce0 2 , and reduced water retention capacity. 

[0139]lt replaced with the honeycomb base made from cordierite in the example catalyst 24, 
the metal honeycomb was used, and the honeycomb shape catalyst of the 2Mg-2.7Pt-6Pd- 
35Ce/270CeO 2 -150aluminum 2 O 3 /M base was acquired. 

[0140]The catalyst which reduced the pore volume of the both sides of the <example catalyst 
46> catalyst substrate and a porous carrier by La 2 0 3 , and reduced water retention capacity. 

[0141]lt replaced with the honeycomb base made from cordierite in the example catalyst 26, 
the metal honeycomb was used, and the honeycomb shape catalyst of the 2Mg-2.7Pt.-6Pd- 
35Ce/195La 2 O 3 -150aluminum 2 O 3 /M base was acquired. 

[0142]The catalyst which reduced the pore volume of the both sides of the <example catalyst 
47> catalyst substrate and a porous carrier with Sr compound, and reduced water retention 
capacity. 

[0143]lt replaced with the honeycomb base made from cordierite in the example catalyst 28, 
the metal honeycomb was used, and the honeycomb shape catalyst of the 2Mg-2.7Pt-6Pd- 
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35Ce/140SrO-150aluminum 2 O 3 /M base was acquired. 

[0144]The catalyst which reduced the pore volume of the both sides of the <example catalyst 
48> catalyst substrate and a porous carrier with Ba compound, and reduced water retention 
capacity. 

[0145]lt replaced with the honeycomb base made from cordierite in the example catalyst 30, 
the metal honeycomb was used, and the honeycomb shape catalyst of the 2Mg-2.7Pt-6Pd- 
35Ce/140BaO-150aluminum 2 O 3 /M base was acquired. 

[0146]The catalyst which reduced the pore volume of the both sides of the <example catalyst 
49> catalyst substrate and a porous carrier by Fe 2 0 3> and reduced water retention capacity. 

[0147]lt replaced with the honeycomb base made from cordierite in the example catalyst 32, 
the metal honeycomb was used, and the honeycomb shape catalyst of the 2Mg-2.7Pt-6Pd- 
35Ce/150Fe 2 O 3 -150aluminum 2 O 3 /M base was acquired. 

[0148]The catalyst which does not do water retention capacity reduction processing in the both 
sides of the comparative example catalyst 2> catalyst substrate and a porous carrier. 
[0149]lt replaced with the honeycomb base made from cordierite in the example catalyst 1 , the 
metal honeycomb was used, and the honeycomb shape catalyst of the 2Mg-2.7Pt-6Pd- 
35Ce/150aluminum 2 O 3 /M base was acquired. 

[0150]The following evaluations were carried out after heat-treating a <quality assessment 
example catalyst and a comparative example catalyst at 950 ** under the air atmosphere in an 
electric furnace for 50 hours. 

[0151]An evaluation object catalyst is placed about 800 mm directly under [ engine ] the 
gasoline-powered vehicle of the displacement 2.2L as previous announcement intermediation, 
the three way component catalyst (1 .3L) as a main catalyst is put on an under floor, and it was 
made to circulate exhaust gas in order of previous announcement intermediation and a main 
catalyst. A heat conductive pair is provided immediately after previous announcement 
intermediation, and it enabled it to detect the temperature of previous announcement 
intermediation exit exhaust gas. The time from the starting [ which runs vehicles in the LA-4 
mode which is U.S. emission-requirement running mode ] time from which the outlet gas 
temperature of previous announcement intermediation requires them for amounting to 300 ** 
on a chassis dynamometer was evaluated. 

[0152]The evaluation result of <the comparative example catalyst 1> which omits the reduced 
evaluation result of <the example catalyst 1-5> and water retention capacity reduction 
processing was shown in Table 1 by heightening water retention capacity with the catalyst 
which uses the honeycomb base made from ceramics, and improving hydrophobicity by Si0 2 . 

[0153] 



http://ww4.ipdl.inpit.go.jp^^ 2/1/2008 



JP,10-225642,A [DETAILED DESCRIPTION] 



Page 17 of 25 



[Table 1] 
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[0154]The evaluation result of <the example catalyst 6-1 0> which similarly reduced water 
retention capacity by improving hydrophobicity by aluminum 2 0 3 was shown in Table 2. 

[0155] 
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[Table 2] 
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[0156]The evaluation result of <the example catalyst 11-1 5> which similarly reduced water 
retention capacity by improving hydrophobicity by Ti0 2 was shown in Table 3. 

[0157] 
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[Table 3] 
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[0158]The evaluation result of <the example catalyst 16-17> which similarly reduced water 
retention capacity by improving hydrophobicity by SiC was shown in Table 4. 
[0159] 
[Table 4] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_^ 2/1/2008 



JP, 10-225642, A [DETAILED DESCRIPTION] 



Page 20 of 25 



0 ID=000006 



[0160]The evaluation result of <the example catalyst 18-23> which similarly reduced water 
retention capacity by reducing pore volume by Si0 2 and aluminum 2 0 3 and Ti0 2 was shown in 

Table 5. 
[0161] 
[Table 5] 
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[0162]Similarly, By reducing pore volume with the <example catalyst 24-27> and alkaline-earth 
metals which reduced water retention capacity by reducing pore volume with a rare earth 
metal. The evaluation result of the <example catalyst 32-33> reduced by reducing pore volume 
with the reduced <example catalyst 28-31> and transition metal oxide was shown in Table 6. 
[0163] 
[Table 6] 
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[0164]With the catalyst which uses a metal honeycomb base. By improving hydrophobicity by 
the evaluation result of <the example catalyst 34-36> and aluminum^ which reduced water 

retention capacity by improving hydrophobicity by Si0 2 . By improving hydrophobicity by the 

reduced evaluation result and Ti0 2 of <the example catalyst 37>. The evaluation result of <the 

comparative example catalyst 2> which omits the <example catalyst 41-42> and water 
retention capacity reduction processing which were reduced by improving hydrophobicity by 
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the reduced evaluation result and SiC of <the example catalyst 38-40> was shown in Table 7. 

[0165] 

Table 7] 

[x] ID=000009 



[0166]The evaluation result of <the example catalyst 43-49> which similarly reduced water 
retention capacity by reducing pore volume with various metallic oxides was shown in Table 8. 
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[0168] 

[Effect of the lnvention]According to the method of this invention, the quantity of heat which the 
amount of water maintenance of an exhaust gas cleaning catalyst reduces, and temperature 
up takes decreases greatly. As a result, it is at the internal-combustion engine starting time, 
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time to be able to carry out temperature up of the exhaust gas cleaning catalyst quickly, and 
for a catalyst function is rash, and exhaust gas can be purified effectively. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The explanatory view showing the layout of the catalyst in the car of one example 
of this invention. 

[Drawing 2] The explanatory view showing the layout of the catalyst in the car of the second 
example of this invention. 

[Drawing 3] The explanatory view showing the layout of the catalyst in the car of the third 
example of this invention. 
[Description of Notations] 

1 [ - A main catalyst, 5 / - Before-previous announcement intermediation, 6 / - Air supply 
means. ] - An engine, 2 - An exhaust gas channel, 3 - Previous announcement 
intermediation, 4 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
m 1 




[Drawing 2] 
m 2 

2 ' 
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